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AUTHOR: Li S; MacLaughlin F C; Fewell J G; Li 

F; Nordstrom J L; Coleman M; Belagali 
Smith L C 

Otolaryngology-Head and Neck Surgery, 
AR, USA. 

Gene therapy, (1999 Dec) 6 (12) 2005-11. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200002 

Entered STN: 20000309 
Last Updated on STN: 20000309 
Entered Medline: 20000224 
Skeletal muscle is an attractive target for gene therapies to treat either 
local or systemic disorders, as well as for genetic vaccination. An ideal 
expression system for skeletal muscle would be characterized by high 
level, extended duration of expression and muscle specificity. Viral 
promoters, such as the cytomegalovirus (CMV) promoter, produce high levels 
of transgene expression, which last for only a few days at high levels. 
Moreover, many promoters lack muscle tissue specificity. A 
muscle-specific skeletal alpha-actin promoter (SkA) has shown tissue 
specificity but lower peak activity than that of the CMV promoter in vivo. 
It has been reported in vitro that serum response factor (SRF) can 
stimulate the transcriptional activity of some muscle-specific promoters. 
In this study, we show that co- expression of SRF in vivo is able to 
up-regulate SkA promoter-driven expression about 10-fold and CMV 
/SkA chimeric promoter activity by five- fold 

in both mouse gastrocnemius and tibialis muscle. In addition, 
co-expression of transactivator with the CMV/SkA 
chimeric promoter in muscle has produced significantly 
enhanced duration of expression compared with that shown by the 
CMV promoter-driven expression system. A dominant 
negative mutant of SRF, SRFpm, abrogated the enhancement to SkA 
promoter activity, confirming the specificity of the 

response. Since all the known muscle-specific promoters contain SRF 
binding sites, this strategy for enhanced expression may apply to other 
muscle-specific promoters in vivo. 
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Diverse plasmid DNA vectors by directed molecular evolution 
of cytomegalovirus promoters. 
Wright Anne; Semyonov Andrey; Dawes 

Glenn; Crameri Andreas; Lyons Rick; Stemmer Willem P C; Apt 
Doris; Punnonen Juha 

Maxygen, Redwood City, CA 94063, USA. 
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Human gene therapy, (2005 Jul) 16 (7) 881-92. 
Journal code: 9008950. ISSN: 1043-0342. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

NONMEDLINE; IN-PROCESS; NONINDEXED; Priority Journals 
Entered STN: 20050708 
Last Updated on STN: 20050727 ' 
Genetic vaccinations, gene therapy, and manufacturing of therapeutic 
proteins would benefit from promoter sequences that provide improved or 
prolonged expression levels. The cytomegalovirus (CMV) 
promoter is one of the most potent promoters known to date, and no 
previous examples of improved activity of this promoter by sequence 
mutagenesis have been reported. This study describes directed molecular 
evolution of CMV promoters derived from two human and two nonhuman primate 
strains of CMV by DNA shuffling and screening. Libraries of 
chimeric promoters were screened and analyzed for expression 
levels and immune responses, using plasmid DNA vectors encoding lucif erase 
and beta-galactosidase. The results indicate that high functional 
diversity among CMV promoters can be generated, and the chimeric 
promoters selected after two rounds of DNA shuffling and particularly 
designed screening assays provided approximately 2-fold increased 
luciferase reporter gene expression and anti-beta-galactoside antibody 
response in vivo when compared with wild-type promoters. Sequence 
analysis of the shuffled promoters identified several mutations 
potentially contributing to the observed enhanced or reduced promoter 
activities and identified a 42-nucleotide region that appears obsolete for 
the functioning of the CMV promoter. Taken together, 

these data demonstrate the feasibility of generating diverse promoter 
sequences by DNA shuffling and screening methods, and provide novel 
structure- function information about CMV promoters. DNA shuffling and 
screening technologies provide a new approach to promoter optimization and 
development of optimal expression vectors for genetic vaccinations, gene 
therapy, and protein expression. 
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Human T lymphocyte genetic modification with naked DNA. 
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City of Hope National Medical Center and Beckman Research 
Institute, Duarte, California 91010-3000, USA. . 
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Molecular therapy : journal of the American Society of Gene 
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Entered Medline: 20000918 
Endowing T lymphocytes with novel functional attributes by genetic 
modification is under development for a broad range of clinical cellular 
immunotherapy applications. To circumvent many of the limitations 
associated with viral vector systems, a plasmid-based electroporation 
system that reliably generates G418-resistant primary human T lymphocyte 
clones was developed. TCR alpha/beta+ CD4+CD8-, and CD4-CD8+ T lymphocyte 
clones can be routinely isolated from 0KT3-stimulated peripheral blood 
mononuclear cells electroporated with linear plasmid DNA in a limiting 
dilution drug selection format. Fluorescence in situ hybridization (FISH) 
studies performed on T cell metaphase spreads using a probe specific for 
plasmid sequence demonstrated a single FISH signal doublet that varied in 
chromosomal location from clone to clone. Southern blot analysis using a 
Neo-specific probe verified chromosomal integration of plasmid vector at a 
single site. Band intensity quantitation of blots developed with a 
zeta-specif ic probe capable of annealing to both endogenous TCR-zeta and 
the introduced chimeric zeta sequence demonstrated that 

integrated plasmid was present at a single copy number. Expression levels 
of the CD20-specific chimeric immunoreceptor construct from a 
CMV immediate/early promoter present in the plasmid 

vector varied widely from clone to clone but remained stable during ex 
vivo expansion to cell numbers in excess of 10(10). This T lymphocyte 
genetic modification strategy is currently being piloted in a 
FDA-sanctioned adoptive therapy trial for recurrent lymphoma. 



